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PURPOSE 

Th£SG masters sire dosigned to be used in preparing complGtcd projectuals 
(tran.3parer.cies) for use vith overhead projectors in conjunction with the 
School I-'atheinatics Study Group publication, Studies in Mathematics , Volume XII) 
A Br J. of Cour.?e iu Mathematics for Junio r H^h School Teachers . This text 
develops the basic- content necessary to understand and teach the material 
.•overeA In the seventh grade SMSG text, Mathematics for Junior High School , 
Voiur.-.e I. . .. 

A 

Some of the projectuals ask questions and provide space for answers to 
he written following class di-scussion. 
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rKEPAlNATION 01' PROJECrUALS 



Fci* the prcpr^r use of these r^ia^jters in preparing the individual sheets for 
the prcjectuals, ^^cnsult the directions supplied with your own copying machine. 
The dii'ections for mounting the sheets in each projectual are given in detail 
here • 

To help in assembling^ each master sheet is labeled in the top center. 
The fii'st number indicates the chapter; the second number indicates the ^position 
of the projectual v;ithin the sequence for the chapter. The sheet labeled BASIC 
for each numbered projectual is to. be permanently attached to the mount. The 
others a-rc tc be hinged on the side indicated, LWH^ VIGKI, or BOTTOM. 

V/hen assembling each projectual, be sure the registration marks on the 
individual^ sheets coincide before the sheets are attached to the mount. The 
small numbei's in the upper right or left indicate the position of the sheet 
within the sequence of overlays for the particular projectual. VTlien more than 
ono fverlay is Used in a projectual, the order is usually "obvious: (l) LEFT, 
(:J) ICCGI-EL', {<) BOTTOM. In a few projectuals each individual overlay needs to 
bo re!!iuvod before the next is used. 

lypics for which masters are included are listed on the next page. In 
ea**h oasc the number of sheets for the completed projectual is Indicated. 
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•Counting using numerals in different bases 
Place value 

Conversions from one base to another 
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Base five tables \ 
Addition base five 
Multiplication base five 
Base three tables 

Ordering; numbers expressea in different bas 
Addition tablo base eifjht 
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Operation MTH 
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Property 3: Any three points not in the same 








straight line are in exactly one plane 
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A line and a plane in space , 
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Property i+: If the intersection of c;;o different 








planes is not empty then the intersection is' 
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A SET IS A COLLECTION OF OBJECTS 




B 





SETS MAY BE NAMED BY LISTING THEIR 
ELEMENTS 

A= t A, ■,), - 

• Si 

B = -1 .a, 'b, c) 



C = 
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ONE-TO-ONE CORRESPONDENCE IS A PAIRING 
OF EACH ELEMENT OF ONE StT WITH AN 
ELEMENT OF A SECOND SET AND CONVERSELY. 
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THIS IS A ONE-TO-ONE CORRESPONDENCE 
BETWEEN SET A AND SET B. ' . 
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THIS IS ANOTHER ONE-TO-ONE CORRESPOND- 
ENCE BETWEEN SET A AND SET B . 



» ^ 13 

ERIC - 



{ I 2, 3, 4 } 



IS THii A ONE-TO-ONE CORRESPONDENCE 
BETWEEN SET B AND SET C ? 
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EQUAL SETS ARE SETS which contain 

EXACTLY THE SAME ELEMENTS. 




K=la, b,c 
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l.= {b,a, c} 



SET K EQUALS SET L 

K=L 
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M ={1,2,3} 



DOES SET L EQUAL SET M ? 
DOES SET K EQUAL SET M ? 
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EQUIVALENT SETS ARE SETS which may be 

PLACED IN ONE-TO-ONE CORRESPONDENCE. 




1VI=|a.b,c} N=}1, 2.3} ] 
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SETSM AND N ARE EQUIVALENT SETS3^ 





P={b.c,a} 



ARE SETS M AND P EQUIVALENT SETS? 
ARE SETS N AND P EQUIVALENT SETS ? 
ARE SETS M AND P EQUAL SETS ? 
ARE ALL EQUAL SETS EQUIVALENT SETS? 
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SUBSETS 




A= {1,2,3,4,5,6,7 
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JEVERY. ELEMEMT OF B IS AN ELEMENT OF A . 
B IS A SUBSET OF A. 
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IS C A SUBSET OF A ? 
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HOW MANY SUBSETS ? 




A= {a, b, c 
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1 + 3 + 3 + 1 = 8 SUBSETS 
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IN GENERAL. A SET OF 0 ELEMENTS HAS 
2" SUBSETS. 
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SOLUTION SETS FOR OPEN SENTENCES 



REPLACEMENT SET: 



X « 3 



1 I I I I I I I I III 

2 3 4 5 6 7 8 9 10 11 12 13 



2+- x= 5 



/ ff 



X 4- 2 > 6 
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1 I I I I I I I I I I I 

2 3 4 5 6 7 8 9 10 II 12 13 



I I I I I I I 
7 8 9 10 II 12 13 



{0,l ,2,3.4,.5,6,7, 6, 9, iO} 



{O, I, 2, 3} 



{3} 



{5,6,7, 8, 9, 10} 
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{6, 8, 10} 
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UNION 



A=l 3,4, 5} 
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= {1,2,3} 
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AUB= {1,2,3,4,5} 
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C = {2A6} 
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AUG = {2,3,4,5,6} 
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D={9,10} E=: {1.3.5;7, 
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INTERSECTiON 
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A=- j 1.2.3,4.5. |. 
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Anc = {1.2} 



C = {..2j 



ERIC 



42 



- . . .-^..j. ... . ^ . - . - - - . . ^ . . ... . . 



De jy.s ] 2. 4.6,9, 10 I 



5 



4?- ' 



ADD 



li • • • ■ • • • •"•ViT 




— 



\ 



An E = 




o 

ERIC 



43 



i. - 11 B6Sic 



''■■♦"...■v.'-r. 



COMPOUND NUMBER SENTENCES 



REPLACEMENT SET: 0.1.2.3... . 
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{ 0,1, 3, 4, 5, 6,...} 
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X ^ 3 OR X-i 7 
X 2= 3 AND X ^ i 
X ^ 3 AND X > 7 
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PROPERTIES OF THE WHOLE NUMBERS 

(for whole numbers a, fi. AND c) 

COMMUTATIVE a^b=b^a 

^ A' B=B ' A 

ASSOCIATIVE (A^^Bhc = a+ fs> c) 

(A - B)'C= A '(B ' C) 

DISTRIBUTIVE A'(b+c)=A'B+A'C 
ADDITIVE IDENTITY o^a=^a + o^a 
h^JLTIPLICATIVE 

~ : IDENTITY i.A=A-i^A 
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RATIONAL NUMBERS 



EQUATIONS 
2X= 7 

/6X = 16 
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THE SET OF SOLUTIONS TO ALL EQUATIONS OF THE 
FORM BXz A, WHERE A AND B ARE COUNTING 
NUMBERS, IS THE SET OF POSITIVE; RATIONAL 
NUMBERS, 
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THE SET <>M SOLUTIONS TO ALL EQUATIONS 
OF THE FORM E+ X'F WHERE E AND F 

ARE Counting NUMBERS, is the set of 

INTEGERS. 
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AODITION OF RATIONAL NUMBERS: 
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MUmPLICmON AND ADDITION 
OF WHOLE NUMBERS 

DISTRIBUTIVE PROPERTY 
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ADDITION OF RATIONAL NUMBERSij^i „ 

l+f * i'l-^frl MULTIPLICATION PROPERTY OF I 
, 'a'e^i'i RENAMING I 
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, 2'8 5 '3 
3*8 8 •3 
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DEFINITION OF MULTIPLICATION 

• ^^il MULTIPUCATION OF COUNTING 

NUMBERS 



^(16^15) 
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LEAST COMMON MULTIPLE 

MULTIPLES OF 20 - C : { 20, 40, (50. 80. 100, 120.. .! 
MMLj-IPLES OF 30 02: { 30.60. 90. 120. 150.. . . ! 
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MULTIPLES COMMON TO 20 AND 30 

cnp: [60.120.180....! 

LEAST COMMON MULTIPLE 

J. cm "60 
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GREATEST COMMON FACTOR 

FACTORS OF 20-A: (1,2^4,5,10,20 } ^ 
FACTORS OF 30-B: {1,2,3,5,6,10,15,30 } 
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FACTORS COMMON TO 20 AND 30 

• I 

AnB: {1,2,.5,10} 
GREATEST COMMON FACTOR 

g.c.f« =10 
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PRIME FACTORIZATION 



PRIME FACTORIZATION OF 20: 2-2-5 
PRIME FACTORIZATION OF 30: 2-3-5 



g.c.f. = 2*5 = 10 
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71 72 73 74 75 76 77 78 79 80 
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EXPANDED NOTATION 
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LOCATING A RATIONAL AND AN 
IRRATIONAL NUMBER BETWEEN TWO 

RATIONAL NUMBERS. 
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BETWEEN I AND 2 
WE CAN LOCATE 1.4 
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PROPERTY I : THROUGH ANY TWO 
POINTS IN SPACE THERE IS 



EXACTLY ONE LINE. 
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LINES DETERMINED BY POINTS 
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PROPERTY 2: IF A LINE CONTAINS 
TWO Dl FFERENT POI NTS OF A 
PLANE. 
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THEN THE LINE LIES IN THE 
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PROPERTY 3: ANY THREE POINTS NOT 
IN THE SAME STRAIGHT LINE ARE IN 
EXACTLY ONE PLANE. 
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SKEW LINES 
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PROPERTY 4* IF THE INTERSECTIOISJ OF 

TWO DIFFERENT PLANES IS N9T EMPTY 
THEN THE INTERSECTION I3 A LINE. 
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DOES THIS AGREE WITH YOUR DEFINITION? 
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INTERIOR OF TRIANGLE ABC (AABC) 




HOW WOULD YOU DEFINE "INTERIOR OF AABC?" 



195 



196 



IX 2 Left 





INTERIOR L/K 



197 



ERIC 



. y» ,1 . ^ . . , .... 



II - a 



■ .-J .■' 



n INTERIOR Z.C 

«» 

I «■ ■ • 

COULD WE USE . THE INTERSECTION OF ANY TWO 
OF THESE SETS TO DEFINE THE INTERIOR ? 



erJc 



199 



200 



•v- • ■ ■: ■: '^.^l' "■■ : : 3, Basic . 

LINES, angles/ RAYS, AND SEGMENTS 




IfTn AABC sAB 



Bit n BC 



B 



20L 



ERIC 



202. 



■* '' h 



1 



11 !V>3.I*?t- 



■; t 



9 f 4 



V" -r- ♦ • 5 *•* ' 



, t • • • 
t "* ■- ■ 



ITu BP = 

bTu it = 

ITu eT =^ 



203 



o 

ERIC 



^ABc n Dr= 



AEBF n ADEC = 

ADEC n1fr= _ 



ft 



204 






- . 41 



NUMBER OF 


NUMBER OF 


SIDES 


DIAGONALS 


3 

4 


, 0 






".'^ :5 .... 




- 6 ^ 


• 


7 




• 




• 

n 


' t 




205 



ERIC 



2(^6 



IX * 5 Basic 



CYLINDRICAL SURFACES 






20 V 



ERIC 




210 



11 - 7 Basic 



v!' ■ 



V-E + F 




211 



ERIC 



Left 



y-re + F = 2 (3) 




214 



ERIC 




• ' • :- - . . ; . . 



V- E+ F =2 



(4) 



■ ■ i ■; 




215 



<*_ie overlays for transparrency 11 - are to be removed in the order, LEITD, RIGHT, BOOTOM, 



ERIC 



216 




217 ■ • , . • ' 

ERIC . . . • ' : 




\ 




\ 



\ 



\ 




218 



ERIC 



^12 Basic 
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TO EACH POINT X ON MN THERE CORRESPONDS A POINT X' ON RS 
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TO EACH POINT ON RS THERE CORRESPONDS A POINT Y* ON MN 
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PRECISION- LINEAR MEASUREMENT 
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PRECISION 
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TO ONE- HALF 
AB IS 
AB IS 



INCH PRECISION 
3i'; OR 

(3Ui)" 
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TO ONE- QUARTER INCH PRECISION 
AB IS 31" OR 
AB IS (3|±i)" 
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